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by
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I ABSTRACT
Presentedin this reportare resultsof wind tunneltest IA81B. The
model testedwas a O.030-scalemodelof the IntegratedSpaceShuttle
VehicleConfiguration5. Testingwas conductedin the NASA AmesResearch
Center9 x 7-footUnitaryPlanWindTunnelto investigatepressuredis-
tributionsfor aeroloadsanalysisat Mach numbersfrom 1.55through2.5.
Anglesof attackand sideslipwere variedfrom -6 to +6 degrees.
This reportconsistsof 1 volumeof forcedata and 4 volumesof
pressuredata for a totalof 5 volumes. They are arrangedin the follow-
ing manner:
VolumeNo. Contents
l IABIBforcedata
t
2 IASIBplottedpressuredata
3 IABIBtabulatedpressuredata
(a)orbiterfuselage pages 1-299
(b) leftlowerwing surface _ge; 300-728
t
(i) iii
ii iii i a ' "'"" .......................... II II I IIII II II I II i irrlll i i , , ....... ...... ,.,
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ABSTRACT(Concluded) _9
VolumeNo. Contents
4 IA81Btabulatedpressuredata
(a) leftupperwlng surface pages 72g-I187
I)I right lowerwing surface pages I188-1299upp 1300 45g
5 IA81Btabulatedpressuredata
(a) left verticaltallsurface pages 1460-1571
If! SRMboo,Ler pages 1572-1759
external tank pages 1760-2058
miscellaneous orifices 2059-2163
iv
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1INDEXOF DATAFIGURES(Concluded) ,;
PLOTTEDCOEFFICIENTSCHEDULE: i;
!
A) CAF, CNF, CLMFversus ALPIIAI
CNFversus CLMF
!
B) CY, CYNF,CBLversus BETA]
CY versus CYNF
CY versus CBL
C) CHEO,CHE[versus ALPHAO ]
D) CABOversus ALPHAO _
E) CABETversus ALPHAT _
F) CABSRBversus ALPHAL
G) CABSRBversus ALPHAR l
H) CAFAFOversus MACH
!_ Z) XAC/LVversus HACH _!
_ J) CNALFAversus MACH
K) YAC/LVversus MACH :_
L) CYBETAversus HACH :_
i M) CHEO,CHEIversusMACH
_ N) DCAF,DCNF,DCLMFversusMACH
O) CP versusX/LB
P) CP versusX/LT
Q) CP versusX/LS
R) CP versusXlCV
S) CP versusX/CW
!i ¢'
El
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General
PLOT
SYMBOL SYmbOL DEFINITION
:, speed of sound; m/sac, ft/sec
Cp CP pressure coefficient; (Pl - P')/q
M MACH M8 ch number; V/a
p pr-ssure; N/mZ, psf
_ Q(_,) d_s_c press_e;ll_p_,_/m2, p_r
RN/L RN/L unit Reynolds,number; per m, per ft
V veloeity;' m/sac, ft/sec
(_ ALPHA _mgl,. of attack, degrees .. :)
B_A ankle of sideslip, degrees
PSI ,mgl,, of yaw, degrees i
PHI _ngh. of roll, degrees
p mass density; kg/m 3, slugs/ft 3
Reference & C.G. Definitions
I
Ab base are_.;m2, ft2
b EREF wing span or reference span; m, ft
e.g. center of gravity _.
_REF LRE_ reference .Length or wing mean
,_erodyn,mie chord; m, ft i
S SREF win K ares or reference areal m2, ft2
M/_P moment reference point
XMRP moment reference point on X axis
YMKP moment reference point on Y axis
_4RP moment reference point on Z axis
SUBSCRIPTS
b base
l local
! ,-, static conditions
_, t total conditions
_ fre_ stream
t Q__8 10 -
i
f
i i i i i i i mill i lUlllnlll i ii i i i .... !
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4J
NOM_'CLATJRE (Continued) '!
Bod_-Axis S_stem _
PLOT _
SYMBOL SYMBOL DEFINITION
ON CN normsl-force coefficient; normal force _qs :.._
CA CA axial-force coefficient; axlalqsfOrce i
_- side force
ii Cal CY side-_orce coefficient; qS
i CAb CAB base-force coefficient; base force
qS
-Ab(Pb - p®l/qS
_, CAr CAF forebody axial force coefficient, CA - CAb :i
pitching moment
i Cm CIM pitching-moment coefficient; , qS,_R._I' ,_._!
_C Cn CYN y_wing-moment coefficient; _swin_ moment
_' qSb
io C_ CBL rolling-moment coefficient; rolling moment
qSb _'_
:/
! Stsbilit_-Axis S_stem
,.:" CL CL llft coefficient; lift
_i _s
:!) CD CD dro6 coefficient; drag. qS
CDb CDB b_se-drag coefficient; base drs_
qS
CDf CDF forebody drag coefficient; CD - CDb
Cy CY side-force coefficient; side forceqS
C_ CIM pLumbing-moment coefficient; pitchln_ momentqsl,=,
Cn CLN y_win,_,-momentcoefficient; yswin_ momentqSb
C_ cf,g rolling-moment coefficient; rollln_ momentqSb
C} L/D L/D llft-to-dr,q_ ratio; CL/CD
l]
.t
]976006]01×-016
NOMENCLATURE(Continued) )Additions to Standard Nomenclature
Plot
Symbol Symbol Defintion
AbET external tank base area, ft 2
Abf body flap upper surface area, ft Z
Orbiter base area, ft 2
Abo
OMSpod base area, ft 2
AboMS
SRBbase area, ft Z
AbsRB
CA CABET externaltankbaseaxial forcecoefficient
bET
CA CABO Orbiterbaseaxial forcecoefficient
bo
CA CABSRB SRB baseaxialforcecoefficient
bSRB
externaltank totalaxial forcecoefficient
CAET
CA externaltank forebodyaxialforcecoefficient
fET
CA Orbiterforebodyaxialforcecoefficient
fo
) CA SRB forebodyaxialforcecoefficient
fSRB
I Orbitertotalaxialforcecoefficient
CAo
12 [,.,)
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.........Ii ..................
_ _ NOMENCLATURE(Continued)
Plot
Symbol Definition
Cp Orbiter average base pressure coefficient
bo
XS XS SRB longitudinalstation,in.
XS/_S X/LS locationon SRB, fractionof SRB body lengthaft
of SRB nose
XT XT exte'naltanklongitudinalstation,in.
XT/_T X/LT locationon ET, fractionof ET body lengthaft ofET nose
Yo YO Orbiterlateralstation,in.
YS YS SRB lateralstation,in.
YT YT externaltanklateralstation,in.
Zbo verticaldistancefromHRP to Orbiterbaseareac n roid, n.
Zo ZO Orbiterverticalstation,in.
Zs ZS SRB verticalstation,in
ZT ZT externaltankverticalstation,in.
so ALPHAO Orbiterangleof attack,degrees
ALPHAL leftSRB angleof attack,degrees
_SL ...
aSR ALPHAR right SRB angle of attack,degrees
aT ALPHAT externaltankangleof attack,degrees
Bo BETAO Orbiterangleof sideslip,degrees
........ ii I I I I
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NOMENCLATURE(Continued) _.....I
Plot
! _ _ Definition
BBL BETAL leftSRB angleof sideslip,degrees
_SR BETAR rightSRB angleof sideslip,degrees
ST BETAT externaltank angleof sideslip,degrees
_ei ELV-IB inboard elevon deflection angle, degrues
6 ELV-OB outboardelevondeflectionangle,degrees
, ; eo
)
I
I 6R RUDDER rudderdeflectionangle,degrees
6SB SPDB_K speedbrakedeflectionangle,degrees
n 2Y/b spanwise station, 2Y/b
PHI radiallocation,degrees
CAc orbiterstingcavityaxialforcecoefficient
F
BI BETAI integratedvehicleangleof sideslip,degrees
F
: _I ALPHAI integratedvehicleangleof attack,degrees
!_ X/LB X/LB longitudinalposition/bodylength(fuselage)
Y/BW Y/BW local spanwise position/wing span
ZIBV Z/BV localspanwiseposltion/verticaltailspan
16 !])
i i i I i i .... i ..! im _j. ,ii,I,,,i,i.... 111 (i II I IIIIII I II III I III
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F.....I r......--1 ..............................I ] i .......} ..........'...
NOMENCLATURE(Continued)
Plot _
S_bol Definition _._
Cnf CYNF forebodyyawingmomentcoefficient,body .4
axissystem
Cmf CLMF forebodypitchingmomentcoefficient
CNf CNF forebodynormalforcecoefficient i_!
CAf° CAFAFO forebodyaxialforce coefficientat zeroalpha
CNa CNALFA derivativeof normal-forcecoefficientwith
respectto alpha,per degree
Xcp/_v XAC/LV verticaltail chcrdwisecenterof pressurelocation
Ycp/¢v YAC/LV verticaltail spanwisecenterof pressurelocation
CyB CYBETA derivativeof side-forcecoefficientwith _;_
respectto beta,per degree _
ACAf DCAF incrementalforebodyaxialforcecoefficient _
!' _CNf DCNF incremental forebody normal force coefficient i_
ACmf DCLMF incrementalforebodypitchingmomentcoefficient _.
CHMI CHMI contributionsof the forwardbridgeto the
inboardelevonhingemomentcoefficient
CHM2 CHM2 contributionsof the aft bridgeto the
inboardelevonhingemomentcoefficient
CHM3 CHM3 contributionsof the forwardbridgeto the
outboardelevonhingemomentcoefficient
CHM4 CHM4 contributionsof the aft bridgeto the
outboardelevonhingemomentcoefficient _
1976006101×-020
NOMENCLATURE(Conc]uded) _J"-_)
DataSet Identifiers
The fourthletterof the data set identifierindicatesthe component,
e.g.,RETT04.
Force
0 Orbiter
T ExternalTank
L LeftSRB
R RightSRB
H Orbiter- Hinge moment
I IntegratedVehicle
Pressure
B OrbiterFuselage
L LeftWing lowersurface
U LeftWing upper surface
W RightWing lowersurface
R RightWing uppersurface
V LeftVerticalTail
S SRM Booster
T ExternalTank
C MiscellaneousOrifices
., I
1976006101X-021
The _odelwas a O.030-scalerepresentationof the RockwellInter-
nationalSpaceShuttleIntegratedVehicle. The Orbiterwas per VL70-
O00140A/Blines. The externaltank representedVL78-000063lines. The
solid rocketmotorswere per VL72-000066lines. Figures2a, b, and c
presentsketchesof the modelconfiguration.Modelsimulationincluded
attachstructureprotuberances,fairings,fuel feedlines,vent lines,
etc. (basicmodelconstructionwas of ARMCO 17-4steel).
Modelforcesand momentswere measuredby 3 Task Corporationsix
componentbalances. A 2.5 in. MK XXA was mountedin the Orbiter. A 2.0
in. MK IIICwas mountedin the externaltank. A 1.5 in. MK IICwas
mountedin th_ LH SRB. The balancesare attachedto stingsenteringeach
componentthroughthe baseareas. Figures2m and 2n show the balance
locationsin the model. The RH wing inboardand outboardelevonpanels
are instrumentedwith hingemomentgagesas shownin figureIc.
Surfaceand base pressureswere measuredon the Orbiter,external
tank and solidrocketmotors. The Orbiterwas instrumentedwith a total
of 480 pressure-orifices,of which 6 were baseand cavitypressures. The
externaltankwas instrumentedwitha totalof 314 pressureorifices. The
LH SRM was instrumentedwitha totalof 149 pressureorifices. Orifice
locationsare presentedIn tablesIV throughVIIIand figures2d through
21.
The followingmodel shorthandconfigurationotationwas used:
LVA'= AT28 thru 32 FLIo FLllFRIoN86 01 PTl2 PT22-27S21 T28
19 i
i|
-'-ii iii i i iiiiiii iii i i i r,l=,
1976006101X-022
CONFIGURATIONSINVESTIGATED(Concluded) "I'"
AT28 thru 32 = Attachhardwarestructure
FLIo = LH2 feedline
FLll = LO2 feedline
FRIo = Umbilicaldoor fairing
N86 = Nozzlesfor solid rocketboosters
01 = B26 C9 E44 Fg MI6 N28 R5 V8 Wll6
PTI2 = Lightningrod on nose of T28
PT22 thru 27 = Externalprotuberance
S21 = Solidrocketboosters r r
i T28 = Externaltank
Wheremodel dimensionsare as describedin table Ill. The LVA' con-
figurationwas testedwith speed brakegap bothsealedand openand with
elevongap both sealedand open. The (instrun_nted)rightelevongap
was sealedby a permanentspongerubberseal. The leftelevongap was
sealedwith plaster. Speedbrake gapswere sealedby red wax.
2o 2])
i
!
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TEST FACILITYDESCRIPTION
The AmesResearch Center 9 by 7 foot Supersonic Wind Tunnel is a
closed-circuit,air-medium,variable-densityfacilitycapableof attain-
ing Mach numbersfrom1.55 to 2.50at Reynoldsnumbersfrom 1.5 x 106/ft
to 6.5 x 106/ft. The 18 foot longtestsectionis part of a dual system
of supersonic circuits and uses the samemotors and compressoras the
i
8 by 7 foottunnel. A sliding-blockthroatarrangementis usedto con-
trol tunnelMach number.
Modelsare supportedby means of stingsattachedto the wall-to-wall
i, strut/BORsystemof the 9 by 7 foot tunnel.
I Schlierenphotograph,shadowgraphs,and pressuremonitoringinstru-
mentationare available. :;
(;t 21
!
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DATAREDUCTION Ji_
All balancesdatawere reducedto coefficientsabouta momentre-
i
ferencepoint locatedat: '_
XT = 976.0 in. :!
YT = 0.0 in.
ZT - 400.0 in.
The followingreferencedimensionswere used:
S = 2690.0 ft2
_b = 1297.0 in.
Hingemomentdatawere reducedabouttheirrespectivehinge 11nes
using the following referencevaiues:
Se = 210.0 ft z
Ce" 90.7 in.
Base and forebody coefficients were calculated as follows:
CN • -Cp Ab° tan - C AboMsS tbo PbOMSSbo bo
Abf
CNbf = "CPbf S
Abo A_O_CA - -Cp _ -
bo bo CPboMS
AbET
• -Cp S
CAbET bET
22 ,_)
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DATAREDUCTZON(Continued)
C = -Cp AbsRB i
AbsRB bSRB $
Cm - Xbo CN + _Zbo CA
bo ¢b bo Cb bo
_ Xbf
Cmbf _b CNbf t
CN CN -
fo = CN°" bo CNbf
Cm = . Cm -
fo Cm° bo cmbf
CA CAbo
fo = cA°"
CA -
fET CAET"CAbET
- CA
CAfsRB= CAsRB bSRB
AbET = 597.56 ft 2
Abf = 142.6 ft 2
Abo = 314.10 ft 2
A = 122.57 ft 2
bolls
1976006101X-026
DATAREDUCTION(Concluded)
AbsRB=201.07ft2
• = 14.75°
lbo
Xbf = 1329.7in.
Xbo = 1263.0in.
Zbo = 336.5 in.
Base pressurecoefficientsrepresentedthe averagepressureon the
respectivebases. Body flap pressurecoefficientswereas given by figure
2o.
RightSRB forcesand momentswere ca]culatedas a m4rrorimageof left
SRB forcesand momentsabout B = O:
Coefficienton1 /Coefficienton1
RightSRB = [Left SRB
at +B \at -B
Forcesand momenton eachcomponent(Orbiter,ET, leftSRB, and I
rightSRB) were interpo]atedversusthe respectiveangleof attackand
angleof sideslipof eachcomponentto nominalangles. Thesedatawere
thenadded to providetotal integratedvehicleforcesand moments.
24
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8 TABLE XII. -MODEL DIM2RSIONAL DATA- Contlnued.
MODEL COMPONENT: ATTACH STRUCTURE - AT30 !
GENERAL DESCRIPTION" Forward SRB to ET attach structure (LH and RH).
MODEL SCALE: 0.030
DRAWING NO.: VL78-OOOOE6,Martin Marietta 826OO20_300
DIMENSIONS: FULL SCALE MODEL SCALE
Attach point XT 985.6",,5 29.570
YT -172.50 (LH) - 5.1v5
172.50 (PJ_) 5.175
ZT 0.0 0.0
Xs AA2.675 13.280 •
Ys 80.00 2.AOO
Zs O.O O.O
Xo 2&/_.675 7.3&0
Yo - 18t_. 5 (LH)--5.535
184.5 (RH) 5.535
Zo 0.0 0.0
1976006101X-030
TABLE III. - MODEL DIMENSIOKAL D:_TA- Continued.
MODEL COMPONENT: ATTACH STR_ - AT31
GENERAL IESCRIPTION: Rear ET to SRB attach structure (LH & RH), 3 members.
MODEL SCALE: 0.030 MODEL DRAWING: _
DRAWING NO.: . VL78-OOOO63, -O00062B, -000066
DIMENSIONS: _ FULL SC_.LE MODEL SC:_
#i XT __ _-
rr -__=_tztmo_(u___
171.50(___L_
ZT .L&57,O0 13,710
xs ___li!1.oo
¥s 5_.2/. __9/_
Zs 57.00 _ _.710
XT 2058,00 _ j61.7&
ZT _ _9_81 _ 13./.94
Xs 1511.o0 45.33
Ys 7_._6 2.297
Zs ,. I_.7_
#3 XT 20_8.00 6L%
YT - 161,72 -&,852
ZT 3_3,O0 I0,2_
Xs _ 1_iI.O0 &5.3_
Ys _3,2&. _ _ 1,597
Zs -_7,00 - 1,710
Diameter of members, In. : #A
#3
32 _:L)
,!
......................... ..... ___ , ,,, l .-. ,,,....... J........=_. ....._-:..V-'_i
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JTABLE'Ill.- MODELDIMENSIONALDATA- Continued.
i
MODEL_!1_1_: ATTACHSTRUCTURE- AT32 :-
GEneRAL _PT_ON." Forward orbiter/ET attach structure (2 member structure)
33
©
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TABLE III.- MODEL DIMENSIONAL DATA - Continued,
MODEL COMPONENT :. BODY- B2_
GENERAL DESCRIPTION : Confi=n_'ation ]J,OA_ orbiter fusela=re
NOTE: B_A is identical to B_/.except underside of fuselage has beenr
refaired to accept WI_.
MODEL SCALE: 0.030 MODEL DRAWING NO.: SS-AOO:AT. Rel. 12.
DRAWINGNUMBER' v_,pn-nnn',_n ..nnn_ -nnn_n_ -(x_n_q_ ..nnmJ:5 ,
-O00Z OA-o00 0§ -"
=_
DIMENSIONS FL;LL SCALE MODEL SCALE
Length (C_.L: _ S'a. Xo=235) , In. 1293.3 38.'799
Length (_: P_d Sta. Xo--238) , In 11)00._ _.'_Oq
Max Width (@ Xo = 1528.3), In. 7.920
Max Depth ((_ Xo = 11_(,_), In. 25Q.00 7,,_00
Fineness Ratio O, 2(_4 . O. 264
Area - Ft 2 i i ii
Max. Cross-Sectional _ O. 307
Planform L II i,
Wetted .....
Base
..................... _-""'-'"_ .......... , , ...... ,, ,nan, I Pill II I I II II I Ill
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TABLE III. - MODEL DIMENSIONALDATA- Continued.
©
MODEL COMPONENT: CANOPY - C 9
GENERAL DESCRIPTION :. Configuration 3A. Canopy used with fuselage B26.
iii
MODEL SCALE: 0.030 MQDEL DWG NO. : SS-A0(LI47
DRAWINGNUMBER' , V'L70-OOOI43A
DIMENSIONS: FULL SCALE MODEL SCALE
t
Length (Xo =434. 643 to 578), In. 143,357 4. 301
MaxWidth (Xo= 513. lZ7), In. 152.412 4.572
Max Depth(At Xo = 485. ), In. 25. 000 O. 750
Fineness R0tio
Area ,,
I Max. Cross-SectionalPloMorm
l
t Wetted ....
i Base ,,
:, 35
] 976006 ] 0 ] X-034
TABLE III.-MODEI,DIMENSIONALDATA- Continued.
•
MODELCOHPONENT: FLEVON.-Ej,_ .
GENERALDESCRIPTION: 6.0 In. F.S. _aos,_chined.intoELL elevon. Flaooer
doorst _enterbodypieces_and tipsealsare not simulated. (Dataare Cor_.__
one of two sides).
i
MODEL SCAL_';O_o_o _
DRAWINGNUMBER: .Notav@ilable i
DIMENSIONS: FULL-SCALE MODELSCALE ;
Area -- rt2 210,0 _ 0.187
Span (equivalent),In. 3&9,2 lO.L?6
Inb'dequivalentchord , In. _l]8.O 1.54
Outb'dequivalentchord,In. _ 1.6_6
Ratiomovablesurfacechordl
total surfacechord
At Inb'd equiv, chord 0.209& 0.209_
At Outb'd equiv, chord 0.209A o.2oq_
SweepBack Angles, degrees
Leading Edge 0,00 . o.oo
TrailingEdge - 10.056
Hlngellne q,oo o[oo i
(Product of area& [) 3
Area Moment(_],Ft _ ._
MeanAerodynamicChord,In. 90.7 2.72,1
|
1976006101X-035
TABLE IlI.- MODEL DIMENSIONAL DATA - Continued.
MODEL COMPONEKT : ROI)TP'_P - F_
GENERAL DESCRIPTION :. ConfI_llrationI_0 AIB
m
:!
' j
MODEL SCALE: 0.0)0 ..,
DRAWINGNUMBER' vT.vn-nnmJ,nB, .-ooo2o0 i
DIMENSIONS: FULLSCALE MODELSCALE
i Length(Chord), In. 8&.7 2.5/+1 i
_ Mox Width In. 262.308 "7.869
9 . , i i
_ Max Depth , In. 23.00, 0.690
I Fineness Ratio
Area - Ft,2
i. Max. Cross-Sectional
i1
_ Planform ILt2.&O O.128
_: •Wetted
i! Base §i_?0 O.o3"z_'
C'I 37
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TABLEIll. - MODEL D]_ENSTONAL DATA - Continued. •])
MODEL CONPONF_T: FEEDLINE - FLIo
GENERAL DESCRI,_TION:LH2 feedline on upper left-hand side o£ T2_.
MODEL SCALE: 0.030
DRAWING NO.: VL78-OOOO63, -OOOO62B
DIMD_SIONS: PULL SCALE MODEL $CAL_
Leadin_ edge at: XT 2071.5 62.iA5
YT - 70.0 - 2.1OO
ZT 573.93& 17.218
Trailin_ edge at: XT 2081.80 62._5&
_T - 70.00 - 2.ZO
ZT 58_.059 17.52.2
Diam_.terof •line(17.0 I._.) 18.160 O.5&5
38
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TABLE I!I. - MODELDIMENSIONALDATA- Continued.
MODELCOMPONENT: FEE DLINE - FL 11
GENERALDESCRIPTION: LO 2 feedline or=upper right-hand of T2_=.
MODEL SCALE: O.030
DRAWING NO.: VL78-000063. VLTB-OOOO62B
DIMENSIONS:
FULL SCALE MODEL SCALE
Leading edge at: XT 1000.667 30.02
YT 70.O0 2. I0
ZT 150.519 4.516
Trailing edge at: XT 2071.5 62. 145 i
YT 70. O0 2. lO0
ZT .573..734 17. 218
Line diameter (17.O I.D. ) (O.D.) 18.16 __ O.545
: 39
1)I
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TABLE III. -MODFL DIMENSIOWAL DATA- Continued. _ )
MODEL COMPONENT: FAIRING - PRIO
G_RAL DF_SCRI_PION: Umbilical door fairing between aft F.Ttorbiter
attach structure.
MODEL SCALE: O.030
DRAWING NO.: VI,Tm-O000_3,-O0006_B, Martin _rietta _26OO20?OOO
DIP_NSIONS: _LL 3CALE MODEL SCAI_
Leading edge at 2052.0 _I,74
Length 193.0 5.79
Width 15.0 0._5
4O
Cb
1976006101X-039
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TABLE Ill. -MODEL DIMENSIONAL DATA- Continued.
,_ COMPO_YEFf: f}_An_InZZI_:_- _28 _ /
GFI_kL DESCRIPTION: Confi_..rationi_0; PB orb.,i_erOMS N_zz!es
glODl_ SCALE: 0.0_{; :,
DR;'_FINGNUMB_q: _Tc-O('nlJ, BA (]_ $p”˜ 3S-AO0106.Rel. 5 (Contour)
DIMI_qAIONS: _ S_Ix MODRL SCALE i
._C_ NO.
Leith - In. i
Gimbal Point to Exit Plarm ,"
Throat Lo Exit Plane .i
Diameter- In.
Exit ....
Throat .,
Inlet
Area - ft 2
Exit ....
Throat
Gimbal Point (Station) In.
t Left _ Nozzle
i Xo 151P.OO 45.5/+
¥ o '- 8_ 0 ---2.64''_
z ___".____ 14,76
r,ight _ Nozzle
X o I_IP.O0 &,5.5_,
Io eB.o 2.A_
ze _ __._
Null Position - _5.
Left l_ Nozzle
Yaw i_I?'
Right _ No_-zle
Pitch 15°49t 15°1.9' "
Yaw _2Ul?t. 12u17, _
42 , _'"_
1976006101X-041
|TABLE III. - MODEL Dlq_ENSIONALDATA - Contlnued.
MODE! COMLPONENT: BSPJ4NOZZLE - N86 [!
GENERALDESCRIPTION: Booster solid rocket motor nozzles.
2
?
MOD-I_LSCALE: O.O30 i_
DPAWING NO.: VL70-_6
DIM_SIONS: FULL SCALE MODEL SCALE
Diameter, Dex - In. (I.D.) l&A.29 &.3287
Diameter, Dex - In. (O.D.) 146.79 _._O37
_iameter, DT - IN. i
I
Diameter, Din - In.
Area - Ft2 ._
Max. Cross-sectional(I.D.) 113.553 O.102
Gimbal Origin:
Left Nozzle
xo 19o2.6 97.o78
--250.90 - 7.915
YoO &OO.0 12.O0 '
Right Nozzle
Xo 1902.6 57.078
_o 290.90 7.915
Zo _00.0 12.OO
Null Position: (Deg.)
Left nozzle gimbal +_8 +_8
Right nozzle gimbal +_8 + %
1976006101X-042
ITABLE Ill. - MODEL D_.7_ENSIONALDATA - Continued.
MODEL COMPONENT: ET PROTUBERANCE - _TI2
GENERAL DESCRIPTION: I/EhtnlnE rod attached to ET nose.
MODEL SCALE-. 0.030
DIMENSIONS: FULL SCALE MODEL SCALE
Length 30.90 0.927
Diameter - In. 3.20 0.096
1976006101X-043
6: |
TABLE Ill. - MODEL DIMENSqONAL DATA - Continued; :
MODEL COMPONENT: ELECTRICALLINE - FT2_I.. , .
V
i.
GENERAL DESCRIPTION: Left-hand electrical conduit line on T_.. i
i • unu I uu , ._
MODEL SCALE: 0,0_0. _ , ei
DRAWING NUMBER . VL78-000063_ .-000062B !
DIMENSION:. FULL SCALE MODEL SCALE _i
Leading edge at., XT .i08_.333 32.530
, _T. -.._=3.L.:,%tL-- 2.,_,_e 1
ZT -139.620 - &.189 _:
Trallln_ ,,_"l_eat: XT _n_ nnn 61.?I.0
YT - 99.591 - 2.988 3
- 139.620 - 4.189
Conduit _Ize: __ n.cl4 T n_lR :!
Centerline of' line located radially at _ = 35.5 _"ff. _t
)
i i ii ii i
i
45
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TABLE Ill. - MODEL DIMENSIONAL DATA - Continued. i )
MODEL COM?ONEMT: LO2 RECIRCULATION LINE - PT23
GENERAL DESCRIPTION: LO2 reclrculation line on right-hand upper side
side of T28.
MODEL SCALE: O.030
DRAWING NO.: FL78-00OO63, -O00062B, Martin Marietta 82600207000
DIMENSIONS: FULL SCALE MODEL SCALE
(
Leading edge at: XT_ 1040.66? 31.220
YT 9A.169 2.825
5_0.93_ 16.228
Trailing edge at: XT _O62.920 61.888
_T 70.0o0 2.1oo
zT 573.93_, 17.218
Diameter of line _.O 0.120
Centerline of line located radially a% _ = 33065'
(Right of TDC looking forward)
46
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TABLE III. - MODEL DIMENSIONAL DATA- Continued.
MODEL COMPC._'NT: L_ RECIRCULATIONLINE - PT2A
GENERAL DESCRIPTION: LH2 recirculation line on T28.
MODEL SCALE: O.O30
DRA_'INGNO. : VL78-O00063, -000062B, Martin Marietta _26OO207000
D_SIONS: FULL SCALE MODEL _SCALE.
Leading edge at: XT lO&O.667 91.220
YT - 9_.169 - 2.825
ZT 5&O.93_ 16.228
Trailing edge a%: XT 2062.920 61.888
YT - 70.OO -2.i00
ZT 573.93& 17.218
Diameter of line A.OO O.120
Centerline of line located radially at _ = 33°45'
(LeftofTDC lookingforward)
47
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TABLEIll. - MODEL DIMENSIONAL DATA - Continued. i
MODEL COMPONENT: ELECTRICAL LINE - PT2a
GENERAL DESCRIPTION: Ri_ht-hand aft electrical conduit line on T28 with
LH 2 prcs,sur¢ sensor line and LOX vent valve actuator line.
MODEL SCALE: O.030
DRAWING NO.: VL78-000063, -000062B, lViartinMarietta82600207000
DIMENSIONS:
FULL SCALE MODEL SCALE
Leading edge at: XT 1084, 333 ....32. 530
YT 99.59 1 2.988
ZT 139. 620 4. 189
Trailing edge at: XT 2058.000 61,74
YT 99.591 2.988
ZT 139.620 4.189
Line diameter 2.0 x 6.0 0.06 x O. 18
Centerline of line located radially at ¢= 35.5°
48
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TABLE Ill. - MODEL DIM_SIONAL DATA- Continued.
YODEL COMPONENT: LO2 PRESSURE LINE - PT26
GENERAL DESCRIPTION: LO2 pressure line on T28.
MODEL SCALE: 0.030
DRAWING NO.: VL78-O00063, -OO0062B, Martin Marietta 82600207000
DDn_NSIOMS: FULL SCALE MODEL SCALE
Leading edge at: XT 360.733 i0.822
YT 15.1_5 o._5_
ZT AO7.718 12.232
Trailing edge at: XT 2083.5 62.505
YT 63.25 i.898
ZT 609.O0 18.27
Centerline of line located radially at _ _ 27°
Line diameter 2.0 0.060
f
49
i TABLE III. - MODEL DIMENSIONAL DATA- Continued. ,_,,
I MODEL COMPONENT: ELECTRICAL LINE - PT27
i
_'NERAL DESCRIPTION: Elec%rical conduit on the rlght-hand forward
section of T28.
MODEL SCALE: 0.030
DRAWII_'CNO. : VL78-OOOO62B
DIM_NSIONS: FULL SCALE MODEl, SCALE
Leading sdg® at: XT 360.799 iO. 822
YT ii. 5&9 0.3&6
ZT i12.AT& 12.37&
Trailing edge a%: XT 876.273 26.288
YT 226.if& 6.783
ZT 6&6.?T& 19.A03
Centerline of conduit located radially at _ - _7.5_
50
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TABLE IIl.- MODEL DIMENSIONALDATA- Continued.
MODELCO;.!PO_ENT. _.mYDDER- R= ...... : ,s
GENERALDESCRIPTION: ConfigurationI&OCorbiterrudder(Identica_+9
eo..n[i_ation_ 1/+OAtB rudder), .....
,,, , i
MODEL SCAT.E:o.oqo
DRAWINGNUMBER: VL?O-4300]A_B:--000095
DIMENSIONS: FULL-SCALE MODELSCALE !
,, iii, )
Area - Ft2 i00.15 0.070 '
,|lll i
Span (equivalent),In. 201.0 4.03
Inb'dequivalentchord,In. _i._8_ .._.748
Outb'dequivalentchord,In. 50.833 _ 1.525 i
Ratio movablesurfacechord/ :'
totalsurfacechord .
At Inb'd equiv, chord o._o0 0,400 . .
At Outb'd equiv, chord 0._00 0,400 _!
Sweep Back'Angles,degrees _:
LeadingEdge _ _/,-_ ....
TrailingEdge _ _A__ i
Htngeline _ _.83 _n:_
(_roduet.of
Area Moment( area _ _),Ft3 610,72 ,
Mean AerodynamicChord,In. 73.2 2.196
\
0 Sl
,,=,m ,, i i IIIIIII I III I I I_
1976006101X-050
TABLE Ill. - MODEL DIMENSIONAL DATA - Continued.
MODEL COMPONENTs BOOSTEP SOLID ROCKET MOTOR - 521 ' ['i l|m
GENERAL DESCRIPTION:
mm i
i I
MODEL SCALE: 0.090 , j _
DRAWING NUMBER VL72-OOO.IA3D, VL77-O00066
DIMENSION: FULL SCALE MODEL SCALEi
Length (Includesnozzle), Tn. 1789--/+0 53.682
_h Tank Diam* In. l&6.OO &.38
Aft shroud Dia., In. 192.00 5.76.....
FinenessRatio _,_I_8 9.3198
Area - Ft2
_ax Cross-Sectional 201.062 O.1809
Planform
Wetted
i
Base
WP of BSFLMcenterline (ZT) AOO.O 1.200
FS o_ BSRM nose (XT) 7&3.0 22.29
BP of BSRM centerline (YT) 250.5 7.515 i
52
i.
...................... - iiii i i I,11,1 II I IIIIIII I II .........
1976006101X-051
I t ' I l 1 1,t
t
TABLE ITI. - MODEL DIMENSIONAL DATA- ConClnued.
MODEL COMPONENT: EXTERNAL _.ANK- T^. , ,
_) s3
1976006101X-052
! '
MODEL SCALE: O.n_o
DRAWING N_ER: _ VLTO-OOOIAoc.:-oom_A_ , 1
DIMENSIONS: FULL SCALE MODEL SC/'LE
TOTAL DATA
' Area (z_eo)- _
Pla_for_ _ O. 372
Span (Theo) - In. _ 9.&72
A_pect Ratio _ _____
: Rate of Taper _ .._0___
Taper R_tlo _...__ __ ....
S_ep-Back Angles, Degrees.
Lead_ng Z_e ___ __OOO
•raillng Edge 26.2S 26.2S
I 0.25 Element Line _
! Chords:
Fus.Sta.of .25M;'C _
W.P.of .25 _c _
s.n.or" .25sac _
I Airfoil Sectlon
Leading Wedge ._n_le - De6. _ 10.00 .....
Trailin_ Wedge Ar_le - DeE. ___ 14.92
Leading Edge Radlu_ 2-(X_.
' Blanketed Area __ ...O.,.O_
-$' 1'2, 
21 YENS IONS : 
_e 
TCTAL 9ATA 
Are a-ieo . ~ t 2  
? 1 an form 
S?an (Tie0 In. 
A s p e c :  Yatio 
?ate of Taper 
Taper ? a t l o  
Dihedral Anale, degrees 
Inc ;dance Aqcle, degrees. 
Ae rodynzrni c Twi  s t  , degrees 
Sweep Sack Angles, degrees 
Leadins Edge 
Trai 1 i ng Edge 
0.25 Element Line 
R o o t  (Theo) B.P.O.O. 
T i D ,  (Theo) B.P. 
MAC 
Fus. Sta.  o f  .25 MAC 
W.?.  o f  .25 MAC 
B.L. of  .E MAC 
Chords : 
-. 2 EXPOSED D $ + f A  Area (Tnecr! r t ;  
Span,-(Theo) In. BP708 
Aspect Ratio 
Taper Rat io  
chords 
Root BPI08 
TSp 1.00 5 
2 
Fus. Sta. o f  .25 MAC 
\Ib ' ' )e of .25 MAC 
6.L. of .25 MC 
- 
IYAC 
Ajrfoil Section (Rockwell Mod NASA) 
xxxx-64 
Root b = 
d 
2 
T i p  b-=  
7 
Data for (1)  o f  ( 2 )  Sides 
Leading Edge Cuff 
P7arlcc-in A v a  Ct 
L c a d i y  E d y  In'zrsects t~~ M. L. 8 Sta 
~ e a 4 i n 5  Edqc Intersects ' J 4 . r ~  ? Sta 
55 
FULL- SCALE MODEL SCALE 
1.177 
0.200 
4 5 .  no0 
69s. 24 
137.85 * 
290.5R 
182.13 
2 .  L ? l  
20.577 
! & . ] ? A  
I l k ,  3LlL 
31,. 105  
R.?i7 
5 .  Lhl, 
1751.50 I. f;?5 
720.hP 3.1 .A,"(' 
3.059 3.059 
0.2145 0.245 
0.11 3 
r in-, 

I - ; I 
57 
k 
58 
. s 
. - _  
a 
59 
c i 
T- 
t 
tt 
-t- 
t 
% w (  I 1 
-I-- 
J 
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........__ t .... l.. I ...............1.... I ._ . [ 1 ......._...
d_,J
mA1_
b. Node1Attttude Definition
Figure 1. - Continued.
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IlLL'VOIIHINGE_ gIR._G DIAGRAM
TYPICALYOR I'k'BOAI_AND Ol,l_q_Al_ _V_S
- c. ElevonElectrical HookupandStgn Conventions
_ Ftgure 1. -Conc]uded.
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1976006101X-064
1976006101X-065
1976006101X-066
............ ._............ i j { 1 J I I .... L
PRESSURE ORIFICE LOCATION OF LEFT WING PANEL
215
209zlo 211 21z z,3zi4 I z,6
"+o,Io +o,+_ ' ' __ +_++s(CLm+¢t.' --++]m.)
Yo,+O ....
_,,-- _ _ - +}= 299 (CLOCA L= 781 IN.)
Yo 170 ,,_-_ ..... _" +2-=366 (CLOCAL-= 615 IN. ) >
Yo 200 _.,_..._._._ _'_-_
_,Ip_-'_ _,$ _ +2_ 427 (CLOCA L = 469 IN. )
Vo.2S0_'--_.L_ "- s34 494tN.J
__ '$+-_ &_l, 12= (CLOCAL =
'o3,S
.PRESSURE ORIFICE LOCATION +
OF I{tGHT WING PANEJ.+ yo38.q "_. T/-= 780 = (CLOCA L = 258 IN. ) ,
412 411410 409 408 406405 Yo
404 415 _ , _ = 887 CLOCA L-= 200 IN.)
-'419 417 Yo 455 TI _ 972 (CLOCAL = 158 IN.)416 +418 415
429 428. 425 423
427 426 424 WING TIP
L HINGE LINE
Yo 170 FUSELAGE STA 1387
e. Orbiter Wing Pressure Tap Locations
Figure 2. - Continued,
0
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FUSELAGE ORIFICE LOCATION
NOTE:
VIEW LOOKING AFT
I
0o
FUS STA 235 FUS ST/' /.45 FUS STA 265 FUS STA 295
31
30
1918 _ ..91/f_- 'Zo_ 338 1/17 2 '
__ Z • _-- . {_ -___zsZ .__
Z5
22 II \
FUN S'I'A _2_ )"US N'I'A 380 IZ FUS STA 450
FUS STA 440
s9WINDS.IELO
355.007, k.....jc-- 39 36.%700 [ " "]U Zo=377'2°° Z°"
4_/ _._-_'37 -# >-----.--¢.\,
4o " .5t_ 4748 9 ,u/ / , _ \_63
7172/ !0(_I_z ?,
.I:U._ ,_'J'A ,IF,r) F'US STA SO0 FUS STA 560
'_ IN[k_ITU,:I,[) 74 85 WIND- FUS STA 625 ':;iSHIELD 96 ,_
_/ I 84 8Z I 94 105 104!12),," I 'I
_I)_..83:,__ --I'-oo I .. l-W zo , _o_ • "ioi ,.
1_79 i I"'91 400 .,_
8
75 98
89
f. OrbiterForwardFuselage _ressure Tap Locations
Figure2. - Continued.
O
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]F_ STA FUS STA FUS STA 980 FUS STA ".680
113 123 _3'_)
114 122 _3.:
112 121 _ t_3
I _111o 119 -
115 107 106 124 116 117 I27 125 126 138 12a 129
F_]S $TA 1180 FUS STA 1245 FU8 STA 1300 FUS STA 1375
154
\15352 174163 /173
_42 _'_ t151 164 162 _72
144 157 l_b4D 155 145 146 165 I_6 1_7 175 166 1-67
F_ STA 1430 FITS STA 1480 BODY FLAP
FUS qTA 1830
183 194 193
i191 1o7 -199
Zo 400
189 20__ ;[01 t)r:)_E R'178 188 _ _..,_
k-j -_ _ , , 202 _.'03-' LOWER
206 207 - _ LK)WE R
FUS STA _90
9. Orbiter Aft Vuselage Pressure Tap Locatwns
Ftgure 2. - Continued.
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1976006101X-070
° I I I J
1976006101X-071
1976006101X-072

1976006101X-074
'1
I
I
I
................. 4 ................\
k
...... i.,t. - &
• '_ r__
i! i_'_,1_I1._1"!_!,, ql!•- ......i!_lb !
, tll '-
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1976006101X-075
1976006101X-076
1976006101X-077
ORIGI_A.I.,pAGB IB ;_)
or poo_Qu._
1976006101X-078
Ib. Rear View
i_j,_,_ Figure 3. - Concluded.
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.,f
APPENDIX
TABULATEDSOURCEDATA
VOLUME1 (Force)
VOLUME3 Pages 1-728 (Pressure)
VOLUME4 Pages 729-1459 (Pressure)
VOLUME5 Pages 1460-2163 (Pressure)
Tabulations of plotted data maybe obtatned
from Data ManagementServtcesuponrequest.
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